In this paper, single, double moments of lower records values from power distribution are derived. We also establish recurrence relations for these single and double moments. Finally we give characteristic properties of lower records from this distribution.
Introduction
Let us consider the power distribution with probability density function (p.d.f)
and cumulative distribution function
When α = 1 the above distribution corresponds to the standard uniform distribution. Let (X i ) 0 i n be a sequence of independent and identically distributed (i.i.d) random variables (r.v.'s) from a distribution F . Let X n = min{X 0 , ..., X n }, n ≥ 0. We say that X j is lower record value of {X n , n ≥ 1} if X j < X j−1 , j > 1. An analogous definition exist for upper record values. By definition X 0 is an upper as well as a lower record value. We can transform from upper records to lower records by replacing the original sequence of {X i } by {−X i , i ≥ 0}. The indices at which the lower record values occur are given by the record times {L(r), r > 0}, where
We will just confine our attention to lower record values. Many authors have studied characterization of records values from different kind of distributions; for example,Ahsanullah [1] , Kamps [9] , Balakrishnan and Chan [7] , Balakrishnan and Ahsanullah [6] , Pawlas and Szynal [8] , Raqab and Awad [5] , Raqab [4] , and AlZaid and Ahsanullah [2] .
In the first part of this paper (sections 2.1 and 2.2), we derive single and double moments of lower records values from power distribution. In section 3 we establish recurrence relations for these single and double moments. Finally, in section 4 we give characteristic properties of lower records associated with this distribution.
Moments of lower record values

Single moments
Let R 0 , R 1 ,. . . R n be the first (n + 1) lower records from the power distribution (1.1), then the single moments of R n , n = 0, 1, 2 . . . are:
Proof. The pdf of R n , n = 0, 1, . . . is given by Arnold et al. [3] 
From (1.1),(1.2)and (2.4), the single moments of the lower record value R n are
By setting, u = − ln x, we find
And by putting t = (α + k), we get
we can get variance of R n which is:
Remark 2.3. Putting α = 1 in the equation (2.5) we deduce:
which is the recurrence relation for the variance of lower records from the uniform distribution established by Arnold et Al. [3] 
Double moments
Let R 0 , R 1 ,. . . R n be the first (n + 1) lower records from the power distribution(1.1), then the double moments of (R n , R m ) ; m < n are:
Proof. The joint pdf of two lower records R m and R n , m, n = 0, 1, 2, . . . ; m < n can be written (see [3] ) as
with 0 < y < x < 1 From(1.1), (1.2) and (2.7) the double moment of the lower record values R m and R n , m < n, are given by
Using the bivariate transformation − ln x = u, − ln
. Consequence 2.5. Putting k 1 = k 2 = 1 in (2.6) and (2.3) we get the covariance, σ m,n of R m and R n for n = 0, 1, . . . ; m = 0, 1, . . . and m < n which is 
Recurrence relations for moments of record values
Recurrences relations for single moments
Let R 0 , R 1 ,. . . R n be the first (n + 1) lower records from the power distribution (1.1) then, their single moments μ (k) n , for n ≥ 1, k ≥ 0 verify the following relation:
Proof. From(2.4)
From (1.1) and (1.2) we get
Putting (3.11) in (3.10) and upon integrating by parts treating x k−1 for integration and the rest of the integrand for differentiation, we obtain:
Recurrence relation for double moments
Let R 0 , R 1 ,. . . R n be the first (n + 1) lower records from the power distribution (1.1), then the double moments μ
for k 1 , k 2 > 0, and m < n verify the following relations:
Proof. Putting m = 0 in (2.6), we obtain immediately (3.12). For (3.13) and (3.14), using (2.7) and (3.11) we get
with
Upon integrating by parts treating x k−1 for integration and the rest of the integrand for differentiation, we obtain:
For n ≥ m + 2 and m ≥ 1 we get
4 Characteristic properties of lower records from power distribution 
